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(54) COMPOUND-EYE IMAGE PICKUP SYSTEM AND DEVICE PROVIDED THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image pickup system 
capable of computing proper parallactic information from parallactic 
images by obtaining the bright parallatic images in a simple compact 
arrangement. 

SOLUTION: A compound-eye image pickup system comprises: an 
optical block array 3 in which a plurality of optical blocks 3-1 to 3-4 
having optical axes which are in substantial parallel to each other 
are integrally formed; a plurality of image pickup blocks 7-1 to 7-4 
which are farmed on a same semiconductor substrate 10 for picking 
up images formed by the plurality of optical blocks, respectively; and 
a parallactic computing circuit 9 for computing parallactic 
information between images which have been imaged by these 
plurality of image pickup blocks. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



(19)B*H^/f (JP) (12) ^ J^p f^= ^ (A) (Il)#iragi&ra#^ 

#^2003-143459 
(P2003- 143459 A) 
(43)&0BB ^15^5^168(2003.5.16) 



(51)IntCL 7 

H0 4N 5/225 

G0 2B 3/00 

G0 3B 35/10 

H0 4N 13/02 



F I 

HO 4N 



5/225 



G 0 2 B 3/00 
G 0 3 B 35/10 
H0 4N 13/02 



Z 
D 
A 



f-73-h-(0#) 
2H0 5 9 
SCO 2 2 
SCO 24 
SCO 6 1 



OL (£ 8 H) S»Hfc:«< 



(21)fflK## 


ft §52001 -338394C P2001 -338394) 


(71) WHA 


000001007 










(22)wea 


^13^11^2 8(2001.11.2) 




SSaWcfflKW 3 TH30S 2 ^ 






























(74)ftfflA 


100067541 








#3S± #ffl iEff W2«) 






F^-A(##) 2H059 AA24 AA32 








50022 AA12 AB61 AB68 AC42 AC54 








AOB9 








5O024 BX07 CX03 CY17 EX42 GY01 








50061 AB04 AB08 



(54) mwmzwi wmtm^iizfcn^m^mm 



(57) mm 

- l~3-4*H«Mi3hfc*?^n * *T 
\s-<3t> ±IB«»©^^a » *«:«£•) flgfiRStitefii 



2-1 2-2 



2-3 




[t«5j?^3 ] B?i2ta^»taiHiiS(c«fc K>nm$ txtctm 

[W^95] wriBM^gijiissjcio^ij^n/cHuia 20 
3 x«4 {ciatg©isBs»^„ 

lemons n-cc > 4 c t <t -r 6 «:tat£©jg 
[nwass] mmmi&n7<Di,>TtifricMm<Dmm 30 

[0001] 

©-e**,, 

[0 00 2] 

[t£:fc©8a5] f^SuUf T^-^S^U^^t^o 
S t >t»-f KWftS C iKJ; 0 . m^#<D 40 

[0 00 3 ] ifc. &¥f*©3:*5ct»$g. 

s r ©ffii§t^S¥<*©iHei©t»$8*a'J5£Tr *»■ fc&ig 

[ 0 0 0 4 ] t^tf. 1*532 0 0 0-3 2 3 5 4f&« 
t?<0E«*iM3e-r tiX t > 

4. 

[ 0 0 0 5 ] *fc. ttfftff2 9 5 8 4 5 8 ^£#RCCtt. 50 



#P32 0 0 3- 1 43 45 9 
2 

£. 

[0 00 6] 

2000-3235 4#&$8(CTffi*©fc©«Cbl,vt 

[0 00 7 ] £/c. ^ff^2 9 5 8 4 5 8#&»tCT0l 

•JRiPfcBST ft «3 . < . 

[0 00 8] CfttCttL. «ggf9-74572%« 
CCtt. 2-P©»«JR^*-«rr4Ci{C«t-3r/J^t* 
H5i L/c * r- U ^ ^SBBtfttSjSi* tlX I > -5. 

[0 00 9] L#>Lft**6. iHj&fg&fiS©.*^;**^ 

*< sr2:«^ffl©xf-u*iii^©mff*@ 

W<!:L//ct©-C*0. H&WKt*. ^tl/*«l*6E 
IKft4H«#ae>&cd:«:ni/r»fq6Gtt3ti-rc>fti». 
I5i^fga^©ia*g©x t- u^-^y^^accfc^r 

«. ^fM©X7 i U^iii^f#?,/ci*{C2 0©^^*nI 
[00 10] 3 «ff|=»2 9 5 845 8^^«CC-C 

g§^©4>©fct>-c«. m-©8Bt*{ct>*-;i/*aaia 
-cos. 

[ooi i] b*^ft*56. t>^-;u*-><7«^(c 

tit -5 <bl^F4SA5*-S„ 
[0012] 

ti*iS£*¥tfc-f */<:«>©#©] jbtB©MH**«rt-sfc 
i^-©*«(*s«±tc^3^fcas[ 
[0013] cnccto. ©m*^o3>^-i7 hft+8fiSf 
too i 4 ] -eo-c. ±ietaM#ta[5]s§5:. g^©flB« 

{C«t<9. tiLmBth®d&£X^;tS®1&tei1gi?fi>£: I^Kjl^ 



3 

[0015] ±feta^»m@sg«:<to#tB$n/<: 

[0016] 

[#6?B©^«6©J&<!&] (m 1 Xt6$JB) 0 1 #>603 tc 

[0017] c*ie>©s«:*>t,>T. sig««si«. « 

tea-* h7i*j|5S3n. ioita-» Htstvco 
[o o i 8 ] a&oasttzKtt. 4o©ggpgp2- i. 2 

-2. 2-3. 2-4*Sfl5fiK^nr*J»). Cft6B!Pg|5 

©J3fflss#cc <fc ^xmmmtm 1 ^©^gftttftAS** 

!00 19]^U>X7U-{3tt, JOl/ 
>X3-1, 3-2, 3-3, 3 -4#— #«CfltJ&;*ft 

Xttrf? x ^ i'tc J; *) BtfLS *iT 
[002 0] i&fcT'a ? * 4tt. ^mWttttn-CBBSLS 
tlXisK). VOOU>X3- 1— 3 -4tCttm-r*>4 

[002 1 ] 3fe^7^;U*6«. 

[002 2] ttfc. ^0gRtt2©4-^©B3PaJi. 
U > XT U -Y 3 {C*s trt £ 4 o©&^> -f 9 a V > X t K. <fc 

»> 4 KDm&yt^mmrs. s n & . 

[0 02 3] tRflta-f h7«, CCDtyf^ 

CMO S t >t^D§^»t-b > 6ft 0 , H4CCP 

ttK&w^n-cflfo&sttr^s. -eor. c©gifft?¥± 
tc±i24 o©a«3fe^*iija ufc*m5^n^niK» 
tzwmmi- 1, 7-2. 7-3. 7-4^i9;s^n 
-co*. 

[0024] &fc\ ±IB40©}g«7fe^i C n^CCSt 
|£T -5 4 o©iS^§* i (C J; 0 SBRftfc^ 1 **8Jt£ 5 n 

[002 5] gfc. fS^a--^ h 7te¥m&m& 1 0± 

K^sn-cfcO. c©*^s«i o±.K.itm$b®& 
[0026] -xic. *mmmm<DwmmJk 1 tcw^ 



(3) W2003- 1 43459 

4 

m^^tum®) &h<D%M<D'j%. ^osw2©Ba 

□SP2- 1 *jijaL/fc^«. W*DU>X3 - ltc 
J: 0 ®0rm8£§W fct&. il*:/ P ? i> 4 1*3*5 J; t>'3fc£ 
7 ^ 6 fciliBU ffl® jl- h 7 ©Bi^i¥7 - 1 ± 

[0027] ±.nmmm®frt><D%M<D'> & 

•)gPl>t2©P§Pga2-2?riijau/c^«. W>oi/ 
>X3 - 2 «c<fc 9JB«rfM!£Stt*:&. iSftT'a ? * 4 
10 l%teJ:tf7fc^7 -<>>U*6«:iIjau h7©Bi 
g^7-2_BCi|£«i-f£. 

[0028] feTF. ±l6ffi^^6©3ti^©^ *>&9 
SW2©g3PSI52-3. 2-4*iKSOfc3tiS<>. m® 
«C. h7©®^gp7-3. 7-4±(Ci^»r 

S. 

[0029] C©J:5{C. &f)gM*2©&P?!Pg&a>*.£ 
20 [0 03 0] l^a-^4B, t^WSSOSPtt 

2©bsip352 - 1 icAMLtcftmmmmi - 1 w^© 
2 ©&egpgis*> e> aw t fc^g*i-e-©g§pgu«:^ic;-r 

[003 1 ] *jlifeff^K:*JC^r«. ±124 r><D-7-( P 
DU>X3 - 1 ~3 -4©7fefft{*m>CcBS^ftJ5:or 

-Ti'CiU^XS - 1 ~3-4«KSbrgBg$*a-C(,» 
30 iK0SP«2©mgP2- 1-2 -A\,t±X 

InlDPgPS^WL/rt,^. COtctb. 4-0<D-7-< 

>x3-i~3-4 \%*ti?tiwsm om&m®<otm 

[ 0 0 3 2 ] *l«g»SI©«ig«»* 1 ». ffiS 
©^tt{cs>s«^»*5««a- » h 7 KJ: 0 fco 1 4>W 

40 [oo33i*fc, *mmBm<Dmmm.mm 1 «:tot»r 

«. £T©B8Sg8E7 - l~7-4«. fSl—W-M (^-© 

ssio±) icmi&ztix^z. c©fc*. aisa^ 

l©«l*3STffi!pK:*$^r. ®fggp7- l~7-4©ffiii§i 

Bfrfk-C#Si<tfetC. ±^bfc**DlgpK:<fc-5r4-o<D 

[0 034 ] g/c. Hua5LfcJ;^K:. *?U>X7U-/ 
3«. 4-3©v-f£D U>X3 - 1 ~3 - 4#— ^-C*8 

so fcic. ffligfil»^i©iffl*35:rB#(c*5Ci-cSv^^au 



(4) 



2003-1 43459 



5 

tc*jt>r«. 7fe^u>xruw3©*^}#-rtit*j; 
sin* rans< t-r & c £ *j pjfig <t & s . 

[003 5] &(C. #fli&J#z§©iglg|g{t?i£ 1 tC*s(,»T 

X3- l~3-4<D7£#*DS¥?fiU. §v^au^ 
X^I^C^-^SIiLTt^/c*. Si®jSt8?K:tt0g|3|C 

[0 03 6] ly^bft^e. Sv-f ^au>x«a(,»{c 

wisi^ist/cwiiinfciafiKiftori^fc*. &^©i^ 

[003 7] S5 *$mB1&<£*iU Z>&m&&* 

©{$«. v^^pu>x3 - 1 icj:r,xmmm7 - 1± 

Kite&U vW^au>X3-2(cJ;o-CiijSfflf7-2 
±(Ci^»-r-5. (10. 70ai^>X3-li70o 
U>X3 -2«-e©^ctt©KPi^DtftSJ;^SEg$n 

[0038] «t. v^ou> zmors moysftzs 

[003 9]iM7-lK*il>ttt, 7^DU>X 
3 - 1 OXMfrhmWifai.cB 1 fc'W^n/c@Bif(c*A 
©ffcjMISfcl/. H3g8f7 - 2&C*JC>Ttt, 7^PI/> 
X3 - 2 <DXM4»6£II;&ffltC B 2 /cWStftfcffifftt: * 

Aw&a^frr*. Ltcifiix. mmm7 - 1 (ctst 
•c. g.Aoimzgmjjfoic b i + b 2 tcvrtixmmz 
[004 0] c<Dfctf>. ®^?¥7 - i KTtg&sn-SBi 

i®^ef7 -2{cr^$n^iS^!<t*J;b$5L/ > « 
^S. tttbt^AOXHB 1 + B24*»5Ci* 
-C#-5. -eur> j±>A$-C©ffi8thtt. fl:70DI/ 
>X3- l*s«tO t v-f^PU>X3-2©<6*J6fii-r 
4i. t*T©5£ ( 1 ) .frfe&DSC&JPCfrS. 
[0 04 1 ] 



*- ( 1 ) 

[ 0 0 4 2 ] &(c. *5US»SS©ffli8««^ 1 KfcW £ 
[0 04 3] CC-C. iB$£& (X. Y) £{£ffl-f*. 

nmstti <x, y> «. H4(c43tt«<e-ti«noraR» 

*Ytt£-r-2.„ KBttiae8«:J:<]K»H13n«H 

io *»7- 1 (Dmmmm (x. y> ©»&£f i <x. 

Y) tU. m&lCW&m -2©«g£F 2 (X, 
Y) . HX#7-30M&eF3 (X, Y) . eUfS«P7 
-4<D»S4F4 (X. Y) tOTUM!**. 
[0044] A-9«BiaK (ttfilHUBB. ESIMtiB 
88) 9fct. KttH!S8ec«l:»)S*a3txft:Bi»M^6 

«aBRW(c*»wiaiKotf Bi^ef7 - 1 cc 

*»W«tt*©jS« (x. y) {CfcWStftHStt. jffiB 
<x, y) JC*sW£iB£8f7 - 1©»SF 1 (x, y) 

£^»KCfc«^7-2©»«**U HB8i¥7 - 
20 2{cfcW4c©ft4>SlHL/c»S%^iBm©ffi«i. 

M(x, y) &<DlflM*>6$ti>&C&**-C**. 
[00451 fiU -jHfflCC. ffi§:©lIi5g£&4>&<Kb 

teIl*StCi«i»H>fc*. HMSM (x. y) © 

- 1 ©<S.^©M& ( x , y ) ©iljlgi . -€-©gft£ ( x - 
1. y) . (x+1, y) ©2-^©@i^©it3ili*©« 

30 gMtt-enen, 

Fl (x, y) . Fl (x-1, y) , Fl (x+1, 
y) 

<bft*. 

[0 04 7] C*HC*fU m& (x. y) fe&XftNK 
kftftt-TftfcKRS* 7 - 2 ©B«©l»Ktf »*tl-e*l. 
F2 (x+k, y) , F2 (x + k-1. y). F2 

(x + k+ 1 . y ) 
ift-S. 

[0 04 8] C©t§£. BiSgS7-l©0S (x, y) 

40 omm t <dmus. e %«t©5£ ( 2 > -rs*-r a . 

[0049] 
[Sfc2] 



E-fc(*.>)-^(* + *j,j| + [^ 



••• (2) 

[0 05 0] C©5£ (2) tCtet,»TS^k©(ii>&^x-C 
±528ifH«E©fiI£lttlL. *fc/M<,»JWHlSE*-5;t 
4k*«. |0£ft7- ltcbttSgflKx. y) KisW5 



50 



[005 1] ftfc. BfriEUfci^K:. tflMttW *pu 

- i <tHBgaf7 - 2tctei-tstaM^a-ri»i«tc4$^r 



[0052] c©fc«>. i®^sf7 - 1 tmmmi -2 £ 

[0053] mnmm®&9 «. assfn - i ©j&tii 
(x. y) (DmwiK.ioUzmmmi -2ictt? zimm 
mmsn - i<Dx'i7m<D®%&imm 

[0054] *©f£. k©ffi£J©^;t&*se>_LiEffllK 

a^n-iro. s<Kfi#&>h£fr&k©<ii£&& (x, 
y) icisiizmmtLxmibz. 

[0055] XK., m^«ifflllK9«. tEMfi*>e^T 
©5$ (3) &C«fc«3&^**-C©ffifgh£|?Hi-rS. ffl 
U DB7-f?OU>X3-li7-fi>DU>X3-2 
©#flfl©tlflB§ (Si^S) . fttvODl/>X©ft*Ji 

[0056] 

h= f D/kd - (3) 

am, m^mkm^mmm i - i©£r©iii^(c*to-c 

[0057] *sQ6^«8©aas»^ it*. 40 
©w *a u>xi 4o©®^g¥i*WL/rfllRS3nr 
^Ztceb, iB*W7- 1 ia3RW7-2{c*jWStta«: 

*(c. BKRS7-1 4iB3RW7-3ec*j«,»t:feig«©« 

[0 058] RNIiC. - 1 £Bj3lgf7 - 

4*jJ:0'iii^f¥7 - 2 tmmmi - 3<D«4#*>1*{CJ: 

[0059]ftte, B?j$L:Tc<fc-5ic. «&ttW *ou 
>X|«©»»*lfiUC»o-C*C4A:». ®3&gf7 - 1 £ 
BiSISf7 - 3 0fi*^MfCfeOT«^ttia4KfeW 

sy^isjcc. ttcmmmi - 1 tfflR«7 - a*s£v® 

[0060] C©<£ 5 K. &&©iffl3R8f©il&#£:fcrt*#> 
SCilCfcO, ffl5£S4aS«»»ffiSI©<iaiSk*|Sj±3-a- 

[006 1] 4^ttu^fltottisiBfluK i cc*n,»-a*. ft 

m&mM^Qit. MfifibA:J:9(c. Hif&ffif7 - l©ffi« 
(x. y) ©fflaiJtteWS. H5R8¥7 -2tc?tfTS«M 
fi£J?tfiU »SSJ:0«lffEIB«:tMI Uplift. ^©«5 

&&$§£ ta^^em-r ai&ttfi-j? ? ti/tsfHS©«/MB 

£*. (x. y) ©SSSfflF 1 (x. y) 



(5) 4SB32 0 0 3- 1 4 3459 

8 

[0062] HttOjt&lltC J: •) . ®&mi - l © 
S0(x, y) ©iBJKKfcwa. ®^gf7-3tc«r^ 

m<D&'mimic'< »?r tees sn/t3g<KK©«/j^ 
[0 063] *«c. H«Dffia«n*#7 - i twmm 

10 7-4«C»LTTtf5. C<D<fc9tt&a£ff 5C£(C<fc 

[0 064] — flSWfc. S5&t,fc«fc5&XP » >7,f 
>^«cJ:4a<Hi^©fi^W. tfcant#K4>x , 

■r <t «©x 9 s?**rr « m&t ^m&imt> *> 

*£^fltoWKfMtK l © «£ 5 «:SSt©Si® 

»©a9SKI» i & J F^bO-ct><fc<. cnKjr^r^fiiR 

[0 066] * fc. 2^SSfiJg8SCCfeW*1SIB»«^ 1 (c 
*tt>T. 4 0©Bjjflf¥7- 1~7 -4£. fgttllg§8 

t . ft^s8B 9 1 at. ±-cm-<D¥m#mffi. 1 o ±tc 
j&$34vci>&. c©<fc^*«fiKi-r-5c<b«cj:»). su 
A£ft***6-r c t z t&ic. nammm 1 ©« 

[0067]$fc, JMiai» h 7£fgS)llS88 

30 sjiagp 9 <t *i5j-©¥^s« i o ±ccj&jfrr & c £ «c 

<fc«3. ««3.i9 h7iWBiiaB.8i©#«a»9 4* 

®iif)ra^L-'riBg-r-5>c£»;!-c*.5. enccj:^. « 

vVl £«tt@IS8 £©WfcJ;0'lg«)@888 £« 
#ftiffiS|J9£©ra©iBK*i§a£«:0 > Bia-f 1-7 
£mttaiS8 £©F^ J f>|giftI5IS88 £ft^Sg|J9 £©F^ 
■C© f 1 - * ©•?> 0 ffi •? ©^ffltt* (SJ± 3 it i> C £ M V Z 
•5»£^CC. iSji*>o^S%7 : -^iKjil^oJ^£fe-5. 
[0 0 68] 4o©v-/?aU 
>X*5j:tf 4-3<0BBR»*>6ailtWfc3R 1 zmf&Ltcm 

tctblcam<& 2 o©-7 -fj>ai/> Xte <fcO'2 o©H^g? 
*i*n««ti». */c 4o«±©-7Wi'au>X*jJ:iyf 

®.mmwtnm £ % o . ^gts']s*s^©fi«tt£ f»s© 

[0069] (^2 H)66ff$S§) 0 6 CC«. *^©IB2 
so @(c*jv>r. TVSfS^S2 0±K{i l ±120 listed 



9 

.@KriftWLfc1gBB!flfiU&2 1 *ijfiS^2 3K[SlWtg 
[0 07 0] ffiS*-5'^©*7FS|J2 2K:tt. 0j*Ofc 
*HS$<L©iIISW:. -7-f>;2 4*sJ:tf*fc:-#-2 5£ 

[007 H »s<8u¥i2 1 vm&ztitcmmt. 

L l > jB<3l3B« ft G T *f g£#ffiiJ©T V fllSgg±©« 

a>e>. 4^itessr». tMEttfltX2 i ©ft-s^nuss 
«, ^(*ffi^2mfe(T©ia^icoi,»r<D*iii^m#«r 

[o o 7 2 ] ctucj:*). m«ais««*2 i*>e.i 

m<Dffi8t(tt,>£jii£# 2 3©^«*fi5^ 

isj<D^gi5(c^m$n-5.^» mmmigi&2 1*>6 3 mgS 

[0 07 3] COi^J&ejfiKif -5Ct«Cj:0. 

<• c & #-c « . M«aa©isa<b*>T vmmwnm<D v 

[0 074] (H3X1IBKMI) 0 7CCtt > #2£W©3&3' 

©stcfoor. Tvy-AKt3 oikij, ±ssaiifl 
tt^SKcrKqui/AitnURfltS 3 1 fli^U-f t-33tc 

[0 07 5] iga*- *S?©g|^g|53 2 JCtt. y- Affl 
©UMA^tTfiSnS. ^U-f-3 3B, ^rc3tf3 2CC 

**ffl«-r-5»«*\ ^x©«fc5«c#fi*»r8ttEfc(c 

[007 6] BffltOfcJ:9tC. tRBU|fllK3 ltt. t#? 

«>. :7W-t»-3 3*i#*B5f^-r^tf)f^<»:'5:^ffi-rS 
Ci*iT^, CfttC«fc'5:/lW-1»-3 3#@iE±©*l# 

[0 07 7] tt*. *M©MK£¥SB. ±12182 te 
<fcO'Hf 3 JHmKc-CMn OfcttS£m©&a&S<c 

[007 8] 



(6) ^612003-143459 

10 

^©(iH^to-ttia^i^SiT-S Ct*iT#Siii 

??o 5 5'Tu-fi%ta>tig«irti«j:c»/t*. mam 
[0079KIT. ^jttti@B*8«fc©J§<*^a 9 

C©1gl^«S*fS$El,/c£g©ffl:&. 6t$S© 
SfHbfc^O'a:^* K{b?rSSC<t*i-C#S. 

10 [0080] s?.fc. ©asn/ctg^ttfflccs-^^-c. 
z&iffl-t- zsm&smmz&tttc o . isiD<m^t&?stc 

iH/cOtnii. «f3E««©B«m#©**aWO/c 
0. |^tt£?©fl3|ft^tt«1*ltiLft:D-*-*C£tf-? 

[0081] -eur. wmmsiK+iBimwatt*:. 
^asitc^ewnt*. jjEsiK&flftfcttiiMift* 

20 ©Ilia^fcJiHft'r-SC Ctl6@ftm©E 

iHSSrate cfcO'PSS^ra©^- ^©^> 0 BX «3 5rB[ji<b 
rSSfc©. «»isJ:c;»e«©«l«iKK<b-r&C& 

[Bn©ttm«cmi] 

[0 1 1 *IWI©JII 1 SUfi»S8-C*Sl®IUS«^^(* 
[02] ±iE«BR»»JS©flii]S«ffiElT*S. 

[S3] ±KttUM*%©&flm&i9rfts. 

30 [B4] ±BttUUS*S(cfflC>e>ti&ffi»^'7 h©M 
[0 5] ±fB«IBg»«fcfcl***JilltJMT*©1§tfc* 
[0 6] *I£HJ©SS 2 H»^S8-C*4 T VHI§£lEg©l8 

[0 7] #i6M©iB3HMWr*aTvy-Afw©» 

[&4©mu 

1 Mnx*s 
40 2 ^oasw 

3 *?^X7W 

4 j&ft^n ? ? 

6 <)1>Z 

7 h 

8 m&mm 

9 ff^MSHSS 

2 0 TV^fS^S 

3 0 TVy-AgI 



(7) &m 2003-143459 

[in imz] ess] 




(8) 



15§Sj 2003-143459 



(5i)mt.ci.' mmn fi *-t»-k c#^) 

// H 0 4 N 5/335 H 0 4 N 5/335 V 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



